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(57) Abstract 

The proposed method of dispensing micro-doses of aqueous 
solutions of substances onto a carrier involves wetting the end face 
of the rod-shaped transport element with the aqueous solution of 
the substance in question, formation on the said face of the required 
dose of the substance, after which it is transferred and brought into 
contact with the carrier surface. During the process of forming the 
dose and its transfer, the temperature of the aqueous solution and 
that of the end face of the transport element are maintained 
essentially at the dew point of the surrounding air. The claimed 
device for dispensing micro-doses onto a carrier comprises a base (1) 
in the form of a plate on one side of which are attached by one end a 
plurality of rods (2), the faces (3) of the free ends of which are 
aligned in a single plane. According to the invention, the device is 
provided with a means for maintaining the temperature of the end 
faces (3) of the free ends of the rods (2) essentially at the same level 
as the dew point of the surrounding air. The invention is intended 
for use primarily in dispensing doses and introducing micro-doses 
of aqueous solutions containing biological compounds. 




(57) Pe4>epax 

Cn0C06 MHKpOJI03HpOBaHMH BOflHblX paCTBOpOB BCUICCTB Ha HOCHTCJlb 

3aKJiK)HaeTca b tom, hto ocymecTBJWioT cMaHHBaHHe TopueBofi noBepxHOCTH 
TpaHcnopTMpyioiuero aneMetfra crepacHeBHJwoH 4>opMbi boahmm pacrBopoM 
BemccTBa, o6pa30BaHHC Ha otoh noBepxHOCTH 3auaHHoii no3bi OToro BeiuecrBa, 
noaaejiyiomee nepeHeceHHe h coiiphkochobchhc ee c noBepxHOCTbio hochtcjw, 
npH 3tom TeMnepaTypy BojiHoro pacreopa BemecrBa h TCMnepaTypy TopuoBofi 
noBepxHOCTH TpaHcnopTMpyioiuero 3JieMeHTa b npouecce o6pa30BaHra no3bi h 
ee nepeMemeHHa nojmepxHBaioT no cymecroy paBHOH TeMnepaType tohkh 
pocw oKpyxaioiuero B03jiyxa. 

3aaBJweMoe ycrpoiicTBO MHKpoao3HpoBaHHH boahmx pacTBopoB BemecTB Ha 

HOCHTCJlb COflepHCHT OCHOBaHHe (1) B (JwpMe IUiaCTHHbl, Ha ohhoh cropoHe 

KOTopoii 3aKpenneH0 ojihhmh kohikimh MHoxecTBO cTepaoieH (2), TopuoBbie 
noBepxHOCTH (3) CBo6ojwbix kohuob KOTopbix pacnonoxeHbi B OflHOH 

IUIOCKOCTH. CoHiaCHO H306peTeHHK), yCTpOHCTBO CHa6xeHO CpeflCTBOM 

nojwepacaHHa TeMnepaTypw TopuoBbix noBepxHOcreii (3) CBo6oflHbix kohuob 
crrepjKHeH (2) no cymecTBy paBHofi TOHKe pocw oicpyxcaiomero B03jiyxa, 

H3o6pereHHe npeAHa3HaneHO npeHMymecTBCHHo ana ao3HpoBaHH5i h 
BHeceHHfl MHKpOA03 BOAHbDC pacTBopoB, cojiepacawHX 6HOJiorHHecRHe 

KOMnOHeHTbl. 
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Cnoc 6 MHKpoA03HpoBaHHfl BOAHbix paeraop b semecTB Ha 
HocHTeiib h ycipoHCTBO ajih ero ocymecTBJieHHH 

OSjiaCTb TeXHHKH 

■ i 

5 HacroHiuee H3o6pcreHMe othochtch k ofinacra 6HOJioraH, a Towee k 

CnOCo6y MHKpOjK>3HpOBaHHH BOJWHX paCTBOpOB BeiUeCTB* Ha HOCHTCJlb H 

ycrpoHCTBy jwh ero ocymecTBJiCHiM. 

IIpeauiecTByioiiiHH ypoBem, tcxhhkh 

IIlHpOKO H3BCCTCH CTOC06 MHKpOJl03HpOBaHHfl BOflHblX paCTBOpOB BCUICCTB 

10 Ha HocHTcnb, Hcnojib3yioinHH pa3pexeHHe epejibi Haa noBepxHocrbio 
no3HpyeMoro pacTBopa win 3anojmeHHH 3aMKHyroro KannGpoBaHHoro o&bCMa h 
H36brroHHoe naaneHHe juw ero BbrraraHBaHHfl H3 KanH6poBaHHoro o&beMa b 
paCTBOp HJIH Ha HOBepXHOCTb HOCHTejIfl. ycTpoficTBo ww ocymecTBJieHHs 
yKa3aHHoro cnoco6a coaepxHT npeumHOHHyio napy "unjiHHjip-nopuieHb", rae 

15 nepeMemeHHe nopuiroi oTHocHTenbHO mumwipa co3flaer pa3pexeHHe noa 
nopuiHeM h TeM caMMM o6ecneHHBaeT 3anonHeHHe nozuiopnmeBoro 
npocrpaHCTBa MHKpoo&beMOM pacTBopa, kotophh npH oSparaoM 
nepeMemeHHH nopiura cooTBercxBeHHo BbrranKHBaerca H3 3anonHeHHoro 
npocrpaHCTBa. YBenHHeHHe KOJiHMecrBa ojiHOBpeMeHHO npnroraRnHBaeMbix 

20 MHKpoo&beMOB sthm cnoco6oM aocTHraercji nyreM yBejinneHHa MHcna 
naparuienbHO pa6oTaiouiHX KanajioB. YxasaHHWH cnoco6 h ycrpoficrBO 
oGecnenHBaioT MHKpoA03HpoBaH He bojihmx pacTBopoB BemecTB b HHana30He ot 
^ecHTKOB mji. no 1 mkji, c TOMHocTbio 0.5% -5-1% (Cole-Parmer ® micro and 
macropipettors; L-07839-51 + L-07839-76). MHoroxaHajibHbie ycrpoHCTBa 

25 (Chempette ® multichannel pipettes — L-07915-60) o6ecneHHBaioT 

MHKpOH03HpOBaHHe COOTBCTCTBeHHO OT JieCOTKOB MJI. flO 5 MKJI, C TOHHOCTbK) 

1.5% + 2%; npn MaKCHManbHOM HHcne napaanenbHbix KaHanoB 12. 
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YKa3aHHbiH cnoco6 h ycrpoficTBo He npHrojmbi juw iio3HpoBaHHfl o&beMOB, 

MCHbllJHX HeM 1 MKJI. KpOMe TOPO, OHH XapaKTepH3yiOTCa HCBblCOKOH 

npoH3BonHTenbHocTbio jio3HpoBaHiw (MaKCHManbHoe HHcno napajtnenbHbix 
KawajioB 12). 

5 H3BecTeH cnoco6 MHKpono3HpoBaHHfl bojwmx pacTBopoB BemecTB Ha 
HocMTCJib Hcnojib3yeMbiH b BIOMEK® 1000 Automated Laboratory 
Workstation npoH3BOflCTBa 4>hpmh BECKMAN jyw BwcoKOKanecTBeHHoro 
nepeHoca kjiohob, KJieroHHbix jihhhh, 6aKTepHii, Bojwbix pacTBopoB flHK h ap. 

yKa3aHHWH Cn0Co6 MHKpOfl03HpOBaHHH BKJIIOHaeT HCnOJIb30BaHHe 

10 TpaHcnoprapyiomen) aneMeHTa crrepxHeBHiiHOH 4>opMbi. Cnoco6 3aKJno4aercfl 
b CMaMHBaHHH noBepxHocTH cBo6ojmoro KOHua TpaHcnopTHpyiomero aneMeirra 
BOiiHbiM pacTBopoM BemecTBa, o6pa30BaHra Ha 3Toh noBepxHocTH HeKOTopoii 
A03M BOflHoro pacTBopa aroro BemecTBa c nocnejiyiomHM nepeMemeHHeM h 
conpHKocHOBeHHeM W3bi c noBepXHocrbK) HocHTera. yxa3aHHbiH cnoco6 

15 ocHOBaH Ha Hcnonb30BaHHH chji MeacMo^eKyjiflpHoro B3aH Monefi ct bha Ha 
rpaHHue pa3^ejia 4>a3 XHflKOCTb-TBepfloe Tejio. 

H3BecTHO TaKxe ycrpoiicTBO juw ocymecTBJieH hh onHcaHHoro cnoco6a, 

YcTpOHCTBO COJiep^KHT OCHOBaHHe B <|>OpMe IUiaCTHHbl, Ha OflHOH cropoHe 

KOTopofi ouhhmh KOHuaMH 3aKpenneHo 96 Hr;ioo6pa3Hbix crrepxHeH, Topueswe 
20 noBepxHocTH KOTopbix pacnonoaceHbi b ojwoii tuiockocth (S91-8545-AP-20; 

1991 Beckman Instruments* Inc.; Bulletin No7883). 

PacnojioxeHHe crrepacHeH Ha ruiacTHHe tohho cooTBercTByer pacnojioaceHHio 

aneeK, coaepxauwx pacTBopw, Ha imaHUiere. IlpH stom BbmycxaercH flBa 

THnopa3Mepa cTepacHeii, OTJiHHaiowHxai jwaMerpoM TopuoBoii noBepxHocTH 
25 (0.0015" tip pins — P/N 372172 ; 0.060" tip pins — P/N 372173; S91-8545- 

AP-20; 1991 Beckman Instruments, Inc.; Bulletin No7883). 

IlepeHoc MHxpono3 bohhwx pacTBopoB BemecrB H3 jrceex njiaHiuera Ha 

HOCHTejib ocymecrBJiaioT cneayiomHM o6pa30M. 
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IlnacTHHy co crepaowMH 3aKpcruwioT b iiepxcaTene, cocrbiKOBaHHOM c 
nepeMeuiawuieftca rxxnoBKoii no3HUHOHepa. riepeMemaa ronoBKy ruiacTHtiy 
no3HUHOHHpyK>T H<m njiamueroM Tax, hto Haa KaacaoH hmchkoh OKa3breaeTca 
oaHH cxcpxeHb, 3aTeM nnacTHHy onycKaror no KoopaHHaTe Z npH 3Tom 
5 depacHH norpyacaioTCJi b hhchkh iuiaHiuera h cMaHHBaioTca coaepacaiuHMHca b 
hhx pacTBopaMH. riocne 3Toro nnacTHHy nojiHHMaioT no KoopnHHaTc Z, 
nepeMemaioT b npocrpaHCTBe h no3HiwoHHpyioT Haji noBcpxHocrbio hochtcjih. 
3aTeM nnacTHHy cHOBa onycKaiOT no KoopuHHaTe Z jio conpHKOCHOBCHHfl 
kohuob crep3KneH c noBepxHOCTbio hochtcjih, b pe3ynbTaTe Hero MHKpojio3bi 

10 paCTBOpOB BCUICCTB CO CMOHCHHbDC KOHUOB CTCpXHCH ncpCHOCOTCH Ha 
HOCHTCHb, Ilocne 3TOIX) CTepXHH OHHIUaiOTCfl, CTCpHJlH3yK)TCH 9 BWCyUIHBaiOTCH, 

3areM uhkji noBTopncrcH. TaoiM o6pa30M npHMepHo 3a 30 mhh>t nepeHOCHTca 
1536 o6pa3uoB Ha HOCHTenb, T.e. H3Becnibie cnoco6 h ycTpoiicTBO no3B0JWKrr 

nOBWCHTb npOH3BOflHT€JIbHOCTb A03HpOBaHlW H ncpCHeCCHHfl BOflHblX 

15 pacTBopoB BcmecTB no cpaBHCHHio c BbiuieonHcaHHbiMH cnoco6oM H 
ycrpoHCTBOM. OnHaKo, bo3Moxhocth yKa3aHHoro cnoco6a orpaHHHeHbi 
CKopocTbio npouecca HcnapeHHH MHKpoji03bi xhukocth c TpaHcnopTHpyiomero 
aneMCHta - crepaaw. 

npH yMCHbuieHHH ejiHHHHHoro MHKpoo6bcMa no jiecHTKOB h MeHee 

20 HaHOJIHTpOB paCTBOp CHJIbHO HCnapHCTCH, BH3KOCTb eiX) yBeJIHHHBaCTCH no 

Taxofl creneHH, hto CTaHOBHTca HeB03MOXHWM nepeHoc ao3bi pacTBopa Ha 
HOCHTenb, hjih Jiaace b npouecce nepeHoca MHKpoao3a pacTBopa Hcnapaerca 

nOJIHOCTbK). 

KpoMc Toro, nocKonbKy b h3bccthom ycrpoficTBe TopueBaz h (SoKOBaa 
25 noBcpxHocTH crepxHefi HMeior ojWHaKOBbrii KpaeBoii yroj] CMaHHBaHHH, Ha 
CBoSojiHbix KOHuax CTepxHefi MHKpooSbCMbi pacTBopoB 4>opMHpyioTca B BHfle 
Kancjib 3axBaTbroaa h 6oKOByio noaepxHocTb, hto ji h MHTHpyer MHHHManbHbm 
o&beM nepeHocHMoro pacTBopa. no otoh ace npwHHHe yxynmaeTca 

BOCnpOH3BOflHMOCTb MHKpO06bCMa KaiUIH, TaK KaK OHa 3aBHCHT OT Diy6HHbI 
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norpyaceHna crrepacHfl (npH chhscchhh ypoBHfl pacTBopa b hhchk<lx ruiaHiiieTa 
H3MeHHTcjj rny6MHa noipyxeHtu). 

PacRpbinie H3o6pereHHn 

B ocHOBy H3o6pereHHH nonoaceHa 3aaaHa H3MCHHTb ycndBiw npoBejieHHa 

5 Cn0C06a MHKpOfl03HpOBaHHfl BOAHblX paCTBOpOB BCUieCTB Ha HOCHTCnb TaKHM 
06pa30M, HT06bl HCIUIIOHHTb B03M03CHOCTb HCTiapeHHfl XHflKOCTH CO 

cTepjKHeBnnHoro TpaHcnopTHpyiomero aneMeHTa h tcm caMbiM o6ecneHHTb 

MHKpOil03HpOBaHHe MHHHMaJIbHblX fl03 BOAHblX paCTBOpOB BOUeCTBa C 

noBbniieHHOH TOHHocTbK) h BOcnpoH3BOWMOCTbK), a tbkxc pa3pa6oTaTb 

10 ycrrpoHCTBo juw ero ocyiuecTBneHHfl, Koropoe 6bino 6m KOHCTpyKTHBHO 
npocrrbiM, HaaeacHbiM h yno6HMM b SKcruiyaTaiiH h . 

3aflana peuieHa tcm, hto b 3aaaneHHOM cnoco6e MHKpojK>3HpoBaHHa BOjmbix 
pacTBopoB BcmecxB Ha HocHTCJib c Hcnonb30BaHHeM TpaHcnopTHpyiomero 
ajieMeHTa ctcxhcbhahoh (fcpMW. BKjnonaiomeM cMaHHBaHHe topucboh 

15 noBcpxHocTH TpaHcnopTHpyiomero aneMeHTa bojihmm pacTBOpOM BeinecrBa, 
o6pa30BaHHe Ha otoh noBepxHocro 3aflaHHoii no3bi aToro BeuiecfBa, 
nocnejiyiouiee nepeMemeHne h conpHKocHOBeHHe ero c noBepxHocrbio 
hochtcjw, coniacHo H3o6peTeHHio, TeMnepaTypy Bojworo pacTBopa Bemecraa h 
TeMnepaTypy nosepxHocrH TpaHcnopTHpyiomero aneMeHTa b npouecce 

20 o6pa30BaHra fl03bi h ee nepeMemeHJW nozwepacHBaioT no cymecrBy paBHofi 
TOHKe pocbi oKpyxaiomero B03^yxa. 

3aaBJweMbiii cnoco6 npHroaeH win MHKpojio3HpoBaHna Jiio6bix BonHbix 
pacTBopoB BemecTB. npeanoHTHTejibHO Hcnojib3yioT b KanecrBe bohhoix) 
pacTBopa BemecrBa boahmh pacTBop ojiHroHyuieoTHjia. 3aaaneHHbiH cnoco6 

25 no3BQJiHer ocymecTBJUJTb MHKpono3HpoBaHHe MHHHManbHbix (nopMiea 0.3 hji) 
o6beMOB BOflHbix pacTBopoB BeiuecTB. Ejiaroaapfl noaSopy yKa3aHHbix ycnoBHH 
(nojmepacaHHe TeMnepaTypw bootoid pacTBopa BemecrBa h noBepxHocrn 
aneMeHTa b npouecce nepeMemeHHH no cymecrBy paBHoii TOHKe pocw 
OKpyxawiuero B03nyxa) HCKJiioMaeTca HcnapeHHe xhukocth, hto cnoco6cTByer 
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nOBbmieHHK) TOHHOCTH H BOCn pOH3BOflH MOCTH npouecca MHKpOfl03HpOBaHHfl, 

ynpomaeTca Texnojionw, HCKjnoHaerca 3aBMCHM0CTb ncpeHocHMoro 
MHKpoo&beMa ot niy6HHbi norpyaceHHa crepxHCH b pacTBop. 

nocraBJieHHaa 3ajiaHa peuiaeTca Taoce TeM, hto, ycrrpoHCTBO wn 
5 MHKpoji03HpoBaHHH Bojmwx pacTBopoB BcuiccTB Ha HOCMTcnb, cojiepacamee 
ocHOBaHHC b 4>opMe iuiacTHHW, Ha oahoh CTopoHe KOTopofi 3aKpermeHO 

OAHHMH KOHUaMH MHOXeCTBO CTCpXHCH, TOpUOBbie nOBepXHOCTH CBo6oflHbDC 

kohuob KOTopbix pacnonoxeHW b ohhoh iuiockocth, coniacHo H3o6pereHHio, 
CHaSaceHo cpejicrBOM nojmepxaHHfl TeMneparypbi TopuoBbix noBepxHocrefi 
10 CBo6ojiHbix kohuob cTepxHCH no cymecrBy paBHoii TOHKe pocw OKpyxaioiuero 
B03^yxa. 

npejuiOHTHTCJibHO b KanecTBe cpeacTBa nojwepxaHHfl TeMneparypbi 
Hcnojib30BaTb 6arapefo sjicmchtob FlejibTbe, BbmojiHeHHyio b 4>opMe ruiacraHbi 
no pa3MepaM ocHOBaHHH, KOHTaKTHpyiomyio c ocHOBaHHeM co cropoHbi, 

15 npoTHBonojioxHOH ocHameHHOH crepxroiMH, npH stom ocHOBaHHe h crepxHH 
xcenaTejibHo BbinonHHTb H3 BbicoKOTenJionpoBojmoro MaTepHana. 3ro no3BonHT 
Jierxo aBTOMaTH3HpoBaTb npouecc nojmepxaHra 3ajiaHHOH TeMnepaTypw c 
BbicoKOH tohhoctmo. KpoMe Ton), 6aTapea aneMeHTOB IlenbTbe no3BOJwer 
npocTWM nepeKJiioMeHHeM nonflpHocra Toica nHTaHRH 6bicrpo nepeBojurrb 

20 crepxHH H3 pexHMa oxjiaacaeHHa (noiwepxaHHe TeMnepaTypw tohkh pocw) b 
peacHM HarpeBa (BbicyuiHBaHHe crepxHefi nocjie omhctkh h crepHJimauHH), 
hto coKpaniaeT Bpevw UHKna h tcm caMbiM cnoco6crByeT noBwmeHHio 

npOH3BOiZHTeJIbHOCTH CnOCo6a, TOHHOCTH H BOCnpOH3BOJlHMOCTH. 

Uenecoo6pa3Ho ocHOBaHHe h crepxHH Bbmojirorrb H3 MeranJia c 6ojimiihm 
25 Koa^HUHeHTOM TennonpoBOiiHOCTH, hto cnocoScTByer 6wcrpoMy 
BbipaBHHBaHHio TeMnepaTypw crepxHeii h b kohchhom HTore cnoco6cTByer 
coKpamcH h K) BpeMeHH umcjia. 
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fljia chh3cchhh TeiuionpHTOKa H3 oxpyacaiomeH cpenw xcnaTCJibHo kohuh 
crepacHeH co cropoHbi nnacTHHW (He norpyacaeMbie b pacTBopw) h 
noBcpxHocTH caMoii iinacTHHbi CHa6iiHTb TeiuioH30JiHpyiowHM noKpbrrHeM. 
Uenecoo6pa3Ho Ha TopucBbie noBcpxHocTH CBo6ojmbix kohuob crepxHefi 
5 HanecTH nwpo^HJibHoc, a Ha 6oKOBbie hx iiobcpxhocth — nmpoc}x)6Hoe 
noKpbrrne. 3to o6ecneHHBaer c}x)pMHpoBaHHe MHKpoo&beMOB TOJibxo Ha 
TopueBbix noBepxHocrox cxepxHefi b npouecce H3BJieneHHfl H3 pacTBopoB h tcm 
caMbiM noBbnuaeT TOHHoexb h BocnpoH3BOiiHMocTb cnoco6a. 

FIpeiinoHTHTeJibHo roioiuaub xopuoBoii noBcpxHocTH Kaacaoro crepaaifl Quia 
10 crepxHeft c KpyrnuM ceneHHeM) BbriSnpaTb c yneroM BbinonHCHHH 
cooTHOineHHs: V^l/Src-RMO^HJi), rue V — acenaeMbifi o&bCM KaruiH, 

(|)OpMHpyK)IHHHCH Ha TOpiieBOH nOBCpXHOCTH CTepXHfl npH H3BJICMCHHH H3 

pacTBopa, R (mkm) — pajwyc TopucBofi iiobcpxhocth crepaow. 

Jim oSecneneHHa tomhocth h BOcnpoH3BOjiHMOCTH cnoco6a uenecoo6pa3Ho 

IS Ha TOpUbl CTCpSCHCH HaHCCTH nOKpblTHe H3 CTeKHa, a Ha 60KOByi0 noBepxHocrb 

— noKpbrrHc H3 (trroponnacTa. 

B jipyroM BapHaHTC BbmojiHeHiw juw o6ecne*ieHHJi tomhocth h 
BOcnpoH3BOjiHMOCTH cnoco6a uenecoo6pa3Ho Ha CBo6oAHbie kohum cTepaaieH 
HaHecrH noKpbrrne H3 cremia npn 3tom 6oK0Byio noBcpxHOCTb noKpbrnw 
20 o6pa6oTaTb Repel Silane. 

3aHBJiaeMoe ycrpoHCTBo ornHHaeTca kohctpykthbhoh npocroTOH, yno6HO b 
3KcruiyaTauHH, He Tpe6yer jum CBoero H3tx)TOBJieHHM Hcnanb30BaHHa 
noporocToaiUHX MaTepnanoB h jieranefi. 

KpaTKoe oinicaHHe Heprrexeii 
25 B xtanbHefiiueM H3o6pereHHe noHcraercn nojipo6HbiM onncaHHeM npwMepoB 
ero BbmojiHeHHa co ccbUixaMH Ha npmiaraeMbie nepTeacH, Ha KOTopbix: 

Onr. 1 H3o6paacaeT ycrpoficTBO juw MHKpono3HpoBaHra bohhwx pacrBopoB 
BemecTB Ha HocHTenb, bhu CBepxy; 

Ohi\ 2 — pa3pe3 no II — TL m (Jwr. 1; 
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Ohi\ 3 — ynacroK A Ha $mr. 2, yBCJiHHeHo; 

<t>wr. 4 a,b,c,d — <J>parMeHT iuiaHiueTa c pacTBopoM h crepaeeHb b 
paanHMHWx crrajwax or6opa npo6w, npojionbHbiH pa3pe3; 

Onr. 5 a,b,c,d — 4 ) P arMeHT hochtcjia h crepateHb b paanHHHbix cramrax 
5 HaHeceHHH npo6bi, npoAonbHbm pa3pe3. 

JlyMuiHH BapHaHT ocymecTBJieHHH H3o6pereHHfl 
3aaBJieHHbiH cnoco6 moxct 6bHb Hcnojib30BaH ana MHKpouo3Hpo&aHHH 
BOUHbix pacTBopoB, cojiepxawHx 6MononiM6CKHC komfi o HeHTbi , 4)parMeHTbi 

flHK, XpOMOCOMbI, KJICTKH H flpyine, JWX MHKpOJl03HpOBaHHH IIHrMCHTOB, 

10 KpacHTcncM m npyrax. npcwoHTHTCJibHO Hcnarib30BaTb 3aflBJieHHbiH cnoco6 

JUW MHKpOA03HpOBaHHH BOJWMX paCTBOpOB OJIHrOHyKJieOTHJlOB Ha HOCHT€JIb. 

Cnoco6 MHKpoao3HpoBaHHa BojiHbix pacTBopoB BeiuecTB, corn aCHO 
H3o6peTeHHK), ocymecTBraioT cjieayiowHM o6pa30M. TopueByio noBepxHocrb 
TpaHcnopropyiomero aneMeirra crepaoieBOH 4>opMM CMaHHBaioT boahmm 

15 pacTBopoM BemecTBa, Haxomnueroca b shchkc iuiaHiuera. 06pa3yK)inaaca Ha 
3toh noBcpxHocTH 3aaaHHafl jio3a BemecTBa 3aTeM nepeMemaerca h npHBojurroi 
b conpHKocHOBCHHe c noBCpXHocTbio hochtcjih (MarpHua c ynacTKaMH rejia), 
xyaa oHa nepeHocHTca. IlpH stom TCMnepaTypy BOflHoro pacTBopa BemecTBa h 
TeMnepaiypy noBcpxHocTH TpaHcnoprapyiowero BJicwicma b npouecce 

20 nojwepxHBaioT no cymecrBy paBHoii tohkc pocw oKpyacawmero B03ayxa, to 
ecrb paBHoii TeMnepaType, jio KOTopoii jicuixeH oxjianHTbca B03nyx, mm Toro, 
4To6w conepxaiuHHca b hcm nap flocrar HacbiuieHHH h Hanaji 
KoaaeHCHpoBarbca. 

3to no3BoraeT HCKniowrb HcnapeHHe xhhkocth npn o6pa30BaHHH Ha 
25 TopueBofi noBepxHocTH TpaHcnoprapyioiuero aneMeHTa 3ajiaHHOH jk>3M 
BemecTBa h npn ee nepeMemeHHH, m tcm caMbiM noBbiCHTb TOHHOCTb h 

BOCnpOH3BOJIHMOCTb CnOC06a MHKpOA03HpOBaHH5I MHHHMaJIbHblX oSbCMOB 

pacTBopoB BeiuecTB. 
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YCTpOHCTBO JUISL MHKpOiI03HpOBaHRH BOJlHblX paCTBOpOB BCUieCTB, 

H3o6paaceHHoe Ha 4mr. 1, 2, 3, conepxirr ocHoaaHHe 1, HMeioiuee 4x>pMy 

npHMOJTOJlbHOH nJiaCTHHbl, Ha OflHOH CTOpOHe KOTOpOH 3aKpeiuieH0 OflHHMH 

KOHuaMH MHoacecrBO, pacnojioxeHHbix napaiuiejibHO apyr apyry h Ha paBHOM 

5 paCCTOHHHH OflHH OT flpyTOTO CTepXHefi 2. IlpH 3TOM TOpUOBbie IlOBCpXHOCTH 3 

crrepxHeH 2 pacnojioaceHbi b oahoh iuiockocth, napajuiejibHoii ocHOBaHHio 1. 

CO CTOpOHM, npOTHBOnOJlO^CHOH OCHaUieHHOH CTCp2CHHMM 2 K OCHOBaHHK) 1 

npHJieracr h HaxonHTca c hhm b TemiOBOM KOHTaKTe Sarapea 4 
TepMosjieMCHTOB, b flaHHOM npHMepe 6axapen 4 sjicmchtob IlenbTbe, 

10 BbmojiHeHHaa b (JwpMe nnacTHHbi no pa3MepaM ocHOBanna 1. nocpencrBOM 
npoBOflOB 5 6aTapex 4 nojncJiioHeHa k ynpaBJiaeMOMy HCTOHHHxy 6 
nocrojiHHoro toks. EaTapea 4 sjicmchtob IlenbTbe aBJiaeTca cpeacTBOM 
nojmepxaHHH TeMneparypw TopuoBbix noBepxHocreH 3 crepxHefi 2 paBHOH no 
cymecTBy TeMnepaType tohkh pocw oKpyxaiomero B03nyxa. flpyrofl cBoefi 

15 dopoHOH 6aiapea 4 aneMeHTOB ItoibTbe npmieraeT k noBepxHocTH 
mi acrH hm aToro pawaTopa 7 h HaxoAHTC* c hhm b tciuiobom KOHTaKTe. Hjw 
oSecneneHHH paBHOMepHoro TermoBoro KonraKTa Mexay noBepxHocTHMH 
6aTapen 4 TepMoaneMeHTOB h ocHOBaHHeM 1 c oahoh cropoHbi h pajwaTopoM 7 
c npyroM cropoHbi pacnonoaceHbi tohkhc (He 6onee 100 mkm) cjioh 8 

20 TenJionpoBowoH nacTbi, Ha ocHOBe okhch fepwuim a nojiHMerHJicHJioiccaHa. 

OcHOBaHHe 1 H CTepxHK 2 BbmcuiHeHbi H3 MaTepnajia c bbicokhm 
K03^K|)HUHeHTOM TeiuionpoBOflHocra, npeflnoHTirrenbHO, H3 MeTajma, 
HanpHMep, H3 Mew hjih jiaTyHH. 6 KanecrBe pajwaTopa 7 Moxcer 6brrb 
Hcnojib30BaHa KpeMHHeBaft onacTHHa. 

25 OrepXHH 2 co cTopoHbi KOHua, CKpermeHHoro c ocHOBaHHeM 1, 
npH6jiH3HTenbH0 Ha 1/2 hx juiHHbi cHaGxeHbi TenjioraojiHpyioiiiHM noKpbrrneM 
9, b KanecTBe Marepnana KOToporo Moacer 6brrb Hcno;ib30BaH nanHOJie4)HH 
(Heat Shrinkable Pack, RS Components Ltd. Catalogue Nov. 1992 - Feb. 1993, 
England, p. 51, stock no. 399899). TaKHM ace TemioraojiHpyiomHM noKpbrrHeM 
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9 (neHononHyperaH) 3amHiueHw h KOHTaKTHpyioiHHe c oxpyacaioiuHM B03iiyxoM 

nOBepXHOCTM OCHOBaHHH 1. 

CrepacHH 2 b onHCbroaeMOM npHMepe hmciot Kpymoc nonepeMHoe ceneHHe 
(oAHaxo, Moiyr HMerb nonepeHHoe ceneHHe h jik>6oh jipyroA <Jx>pMbi) h hx 
5 CBo6oiiHbie KOHUbi BbinoJiHeHbi b 4>opMe yccneHHbix KOHycoB, cyacaiomHXCJi k 
TopuaM. Ha TopuoBbie noBepxHocra 3 crepacHeii 2 HaHeceHO rHflpocfrmibHoe 
noKpwrae 10, HanpHMep ctckjio hjih 30jioto, Ha 6oxoBbie noBepxHocra 
CBo6oflHbix kohuob cTepacHeii 2 HaHeceHO iwipo4>o6Hoe noKpbrnie 11, 
HanpHMep cJrroporuiacT, hjih ctcktio noBepxHocrb KOToporo 
10 rHflpo(Jx)6H3HpyeTCH o6pa6orKOH Repel Silane. 

Pa3Mep ruiomajw topuoboh noBepxHOCTH 3 crepxHefi 2 Bbi6paH b 
cooTBercTBHH c Tpe6yeMbiM o&beMOM V nepeHOCHMoA jio3bi H3 yanoBHa 
BwnojiHeHHfl cooTHomeHHa: V«l/3fli?M0~* (an), me V — xenaeMbifi o&beM 

KaiUIH, 4>OpMHpyK)lUHHCH Ha TOpUOBOH nOBepXHOCTM CTepXra npH H3BJieHeHHH 

15 H3 pacTBopa, R (MKrt) — paanyc TopuoBoii noBepxHOCTH 3 

YcTpoHCTBO, b cootbctctbh h co cnocoSoM cornacHO H3o6pereHHio, 
Hcnonb3yioT cnejiyiouxHM o6pa30M. 

OcHOBaHHe 1 co crrepacraMH 2 no3HUHOHHpyiOT HanporHB nJiaHiuera 12 
(tjwr. 4a) TaxHM o6pa30M, hto Kaxflbifi crepaceHb 2 oKa3broaeTCH HanporHB 
20 cooTBCTCTByiomeH sshshkh 13 imaHuiera 12, 3anojmeHHOH bohhmm paciBopoM 

14 BeiuecTBa, nojuiexamero nepeHocy, HanpHMep boahmm pacTBopoM 
onnroHyiuieoTHjia. 3aTeM ocHOBaHHe 1 nepeMemaicrr b HanpaBneHHH k 
mummery 12 no norpyfceHHa kohuob crepxHefi 2 (4>hi\ 4b) b pacxBop 14. 
3aTeM, nepeMemaa ocHOBaHHe 1 co crepacHflMH 2 (4>Hr. 4c) b 

25 npoTHBonortoxHOM HanpaBJieHHH H3RneKaK>T crepxHH 2 H3 pacTBopoB, npH 

3T0M Ha TOpUOBOH nOBepXHOCTM KaXflOID CTepXHH 2 <|)OpMHpyeTCfl MHKpOfl03a 

15 (<|)Hr. 4d) pacTBopa BeiuecTBa o&beMa V, KOTopbiii He 3aBHCHT ot niy6HHbi 
norpyxeHHH CTepaaui 2 b pacTBop 14 (ftnaroaapa nmpo^anbHOMy h 
r>wpo(|)o6HOMy no othoiuchhio k nepeHocHMOMy pactBopy noKpbiraK) Ha 
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pa6oneM KOHue crepxHa), a onpejiejweTca no cymecTBy jiHiiib pajmycoM R 
TopuoBbii noBcpxHocTH crcpxHa 2. riocjie 3Toro ocymecTBJraioT nepenoc 

OCHOBaHFW CO CTCpSCHHMH, HaipyXeHHMMH MHKpOJI03aMH paCTBOpOB K 

hochtcjik), HanpHMep k MHKpOMarpH ue 16 (4>Hr. 5a) Ha ctckjwhhoh 
5 noBcpxHocTH KOTopofi hmciotcm, pacnanoxeHHbie perynapHO, cootbctctbchho 
pacnonoxceHMK) CTcpxHefi 2, ynacTKH 17 rera. OcHOBaHHe no3HUHOHHpyioT 
HanpoTHB noscpxHocTH MaTpHuw 16 rax, hto Kaacflbrii crepxeHb 2 
pacnojiaraerca HanpoTHB coorBexcTByiowero ynacTKa 17 rena. 3aTeM 
ocHOBaHHe nepeMemaioT b HanpaBneHHH k MaTpHue 16 (4>Hr. 5b) no crpejKe B 

10 jio conpHKocHOBCHMH MHKpoA03 15 c ynacTKaMH 17 rena. B npouecce crrtSopa 
MMKpofl03 H3 HHceK 13 nnaHiiieTa 12 h nepeHoca hx jio npHBeneHRH b 
conpHKocHOBCHHc c noBcpxHocTbio MaTpHUM 16 TevmepaTypy pacTBopoB 14 B 
HHCHKax 13 nnaHUiera 12 h TeMnepaTypy topuobmx noBepxHocrefi 3 crepxHeii 
2 nojwepxHBaioT no cymecrBy paBHofi TeMneparype tohkh pocw oxpyxaiomero 

15 B03flyxa, mto no3BonHcr npaKTHHecKM HCKjnoMHTt HcnapeHHe pacTBopa npn 
ncpeHOce MHKpoji03bi. PeiynHpoBaHHe TCMnepaTypbi TopuoB cTepacHefi 2 h 
nojwepxaHHe ee Ha 3aaaHHOM ypoBHe o6ccncMHBaioT H3Mchchhcm HanpaxeHH* 
nHTamw, nonBojiHMoro k TepMoGaTapee 4 ((fwr. 2, 3) b 3aBHCHM0CTH ot 
CHmana naTHHKa TeMnepaTypw (He noKa3aH), ycraHOBncHHoro b TeanoBOM 

20 KOHTaKTC c ocHOBaHHeM 1. TcJib aKTHBHO BnHTWBaer pacrBop (4>Hr. 5c) f b 
pe3ynbTaTe nero npoHcxojiHT Ha6yxaHHe ynacreoB 17 (4>Hr. 5d) rcjw h nepexoa 

MHKpOfl03 15 (<|)Hr. 5c) B TOlb. OCHOBdHHC CO CTepJKHJIMH 2 OTBOJWT OT 
MHKpOMaTpHlIbl. IloCJie npOMblBKH H BblCyilJHBaHHfl CTepXHCH 2 yCTpOHCTBO 

roroBO wa noBxopHoro UHKJia. 
25 YcTpOHCTBo, connacHo H3o6pereHHio, no3BouweT ocymecrBJiHTb c bwcokoh 

TOMHOCTbK) nepCHOC MHKpOfl03 BOJIHblX paCTBOpOB BCIIICCTB o6t>CMOM 0.3^-50 HJ1, 

mto no3BOJwer, b cbok> onepeab, ynpocTHTb npouejiypy h3IX)tobjichhh 
ojinroHyKJieoTH^HOH MHKpoMaTpHUbi, coKpaTHTb pacxoji noporocToauiHX 

MaTepHanOB, MHHHaTK)pH3HpOBaTb MHKpOMaTpHliy. 
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Hfln jiyniuero noHHMaHra HacToamero H3o6peTemifl fiphboahtch 
KOHKperHMC npHMepw ocymecTBJieHra H3o6pereHH£, nonTBep^caafoiuHe 
pa6orocnoco6HocTb 3aflaraeMoro cnoco6a h ycTpoficTBa, TOHHocrb h 

BOCnpOH3BOflHMOCTb MHKpOfl03HpOBaHHH. 

5 IIpHMep 1 

OcymeCTBTWIOT MHKpOfl03HpOBaHHe paCTBOpOB COOTBeTCTByiOUZHX 
KOHUCHTpailHH OJlHrOHyKJICOTimOB, HCnOJlb3yeMbIX flJIfl HMM06HJlH3aiXHM 
OJIHrOHyKJieOTHAOB Ha TBepflOM HOCHTCJIC. npHFOTaBJlHBaiOT paCTBOpbl 
OJlHTOHyKJieOTIWOB CJieflyiOIIIHX KOHIXCHTpaUH H : 1,0 HMOJIb/MKJi; 10 nMOflb/MKJi; 

10 100 nMonb/MKJi b 0.001%-hom pacTBope 6poMcJ)eHOJioBoro cHHero b 
iiHCTHJtnHpoBaHHOH Bone. PacTBopw 3arpyxaKrr b iuiaHiueT Ha 1/4^2/3 I7iy6HHbI 

HHCCK. 

B Hcnanb3yeMOM 3aaBraeMOM ycrpoHCTBC paanyc TopueBOH noBcpxHOCTH 
crrepxHfl cocTaanner R=110 mkm. 

15 CrepaceHb norpyacaioT b npHroTOBnemibie pacTBopw, maneKaKrr, npn otom 
Ha Topue crepaoia (JwpMHpyeTCH o&beM pacTBopa b bhac nacTH nariyc4>epbi. H3 
cepHH 10-th H3MepcHHH ycraHoaneHo hto KaimH pacTBopoB B BHUe HaCTH 
nonyc4>epbi npn TeMnepaType B03ayxa paBHofi 23°C h OTHocHTcuibHOH 
BaaxHocTH 70±10% HcnapjnoTca 3a 4 ceK. 

20 3aTCM TeMnepaTypy npHroToaneHHbix pacTBopoB b iuiaHUieTe 
ycraHaanHBaiOT h nojomepacHBaiOT no cymecrBy paBHofl TeMnepaType tohkh 
pocw mix oKpyxaiomHX ycjioBHH Ha momcht npoBejieHHa H3MepeHHH. B 
3aaBJweMOM ycTpoftcTBe Taoce yciaHaanHBaioT h noiwepHCHBaKrr TeMnepaTypy 
crepxcHfl no cymecrBy paBHyio TeMnepaType tohkh pocw juih ycjioBHH 

25 oKpyacaiomefi cpeaw Ha BpeMfl npoBeneHHfl 3KcnepHMeHTa* 

Uhkh H3MepeHHH 3aKJHOHaercfl b cnejiyioiueM. CrepxeHb norpyacaioT b 
pacTBopw Ha pa3Hyio niy6HHy, H3BJieKaioT, npn 3tom Ha Topue crepxra 
cj)opMHpyeTCfl o6t>cm pacTBopa b BHue Macro nonyc<|>epbi, h BbmepxtHBaioT b 
TeneHHH 2*15 MHHyr b TasoM coctohhhh. IlpH 9TOM c noMoiuwo MHKpocKona 
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MapKH MEC-10, cHa6xeHHoro OKynapoM co uncanow (npH yBCJiHHeHHH 57.5 
KpaT; ueHa jxcncnm uiKanbi 14 mkm) no Bwcore Macro c4>opMHpoBaHHoro b 
bruc nanyc(J)epbi o&beMa pacrBopa Bcjayr HadmoneHHe 3a <|)opMHpoBaHHeM h 

H3M6HCHHCM MHKpOO&bCMOB paCTBOpOB Ha TOpUe CTCpXHfl. 3aT6M B3OTyK) 

5 npo6y nepeHoarr Ha cyxoii HaitaoHOBbiH cfennbTp ( Hybond-N+, Amersham 
International) h 3aMepjnoT pa3Mep nonyncHHoro naTHa. H3 npoBejieHHbix 20-th 
H3MepeHHH ycTaHOBJieHO, hto mx npoBepaeMoro nwana30Ha KOHUCHTpaiiHH 
Bbiccyra (Jx>pMHpyiouiHxcH Kanejib Ha Topue crrepaaiH He H3MeHflerca b npejienax 
ueHU jiejieHH* uixajibi npnfopa (T.e. He 3aBHCHT ot KOHiieHTpauHH pacTBopoB 

10 ojinroHyKJieoTHAOB b npenenax norpeuiHOCTH H3MepeHHH), pa3Mepbi wntn Ha 
<|)HJibTpe ojiHHaKOBbie b npeneaax ueHbi ncncnm uiKaribi npn6opa, hto 
nojrrBepamaer TOHHocTb h BOcnpoH3BojiHMocTb cnocoSa, AHanorHMHbie 
H3MepeHHH c TaxHMH ace pe3ynbTaTaMH npoBOjuumcb c Hcnonb30BaHHeM b 
KanecTBe hochtcjw nneHKH noJiHaKpHJiaxowHoro ram tojiuihhoh 5 mkm, 

15 o6pa30BaHHoii Ha noBepxHocTH creKJia. 
IlpHMep 2 

OnpencJieHHe tohhocth h BOcnpoH3BOflH mocth cnoco6a 
BocnpoH3BOflHMOCTb h TOHHocTb 3aflBJineMoro cnoco6a onpejiejweTCH no 
pa3BeaeHHio A03bi pacrBopa KpacHTena, nepeHocHMoA c noMouibio 
20 npeunaraeMoro ycrpoHCTBa b H3BecnibiH o&beM jwcTHJumpoBaHHOH bohw h 
H3MepeHHeM pa3BejieHHfl no KoscfxjraiiHeHTy norjiouieHHfl csera Ha jyiHHe 
bqjihm, 6jih3Koh k nKKy noniomeHHa juih naHHoro KpacHTCJifl. Ilpn pajmyce 
TopueBOH noBepxHocTH CTepaow R=110 mkm, pacneTHbiH o&beM KamiH, 

C(JX)pMHpOBaHHOH Ha HCH, COCTaBJMCT «1.4 HJI. Pa3BefleHHe 9TOH A03bl B 500 
25 MKJl O&beMe JIHCTHJUIHpOBaHHOH BOJlbl cocraBHT 5x10^ pa3. 

npHPOTaBJiHBaioT HacbiuieHHbiH npH KOMHaTHOH TeMnepaType pacTBop 
KpacHTera Safranin'a MN b jiHCTHJUinpoBaHHOH bow. PacTBop (frmibTpyioT Ha 
CTeuuiHHOM 4>HJibTpe c flwaMerpoM nop 100 mkm, pa36aarai0T Ha 20% h 
Hcnonb3yioT xaK hcxoahmh npH npoBeneHHH Bcex jiajibHeHuiHX H3MepeHHH. 



» 
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Una npoBeaeHHH h3Mcpchhh cncKTpoB nomomeHua Hcnonb3yioT 
cneKTpotJxyroMerp Shimadzu UV-VIS; Mode] UV-160 (Shimadzu 
Corporation). 

npHrorafiJiHBaioT npo6w H3 yKa3aHHoro hcxoahopo pacrBopa KpacHTena 
5 pa36aBJieHHeM ero AHCTHJUiHpOBaHHOH bohoh b 10 pa3a m b 10 pa3a. flna 
npHroTOBJicHHbix npo6 raMepaioT cneicrp norjiomeHmi (b o5nacTH nma um 
Safranin'a MN). Flo cnonpaM H3MepaioT cHinanbi b nwxax h bhhhcjujiot hx 
OTHomeHHC. OTHomeHHe cHmarcoB juw sthx jiByx npo6 cocraBJiaeT 98, hto 
nojrrBepxnaer BO3M0XH0cn> Hcnojib30BaHHH HcxonHoro pacrBopa JUIfl 

10 H3MepeHna CHraanoB b msax cneKTpoB nomouieHHH jwn npo6 npH 
pa36aaneHHH hcxohhopo pacrBopa ro 10 5 pa3a (oaowacMoe pa36aBJieHHe 
jkwixcho cocraBJWTB 5x10^ pa3a). 3aBHCHM0CTb H3McpcHHoro CHraajia S b nMKe 
nornoineHHH onpejtejwcrca BbipaaceHneM S 0 = fc'/r (1), rae k' — KostJxJjHijHeHT 
nponopuHOHanbHocTH onpejaejiaeMbiii H3 (1) iipH pa3BeaeHHH hcxoahofo 

15 pacrBopa r - 10 3 pa3, r - pa36aBJieHHe onpeaenaeMoe H3 coothoiuchim 

r ~ Vd rr V * ^ rae V* O&bCM JIHCTHJIJIHpOBaHHOH BOJIM, V k O&bCM Iipo6bI, 
V k 

coflepxameii KpacHTenb. Tax Kas V k «V d , Toraa H3 (2) rf *jf~(3)- Ilocjie 

n ojicTaHOBKH (3) b (1) noJiyHHM S = —-V k (4), o6o3HaHHM -fh^k (5) h 

nozicraBMB b (4) nanyHHM BbipaxeHHe V k = Sk (6) jyw nepecnera H3McpcHHbix 
20 cHinanoB b nnxax cncKTpoB nonioiueHHa mix ccpHH H3MepeHHH, npH bhccchhh 

H03 HcxojiHoro pacrBopa co crepxHH b o&beM jwcTHJuiara bojiw 3arpyxeHHoro 

b H3MepnTejibHyio KioBery. 

k paccHHTbiBaercH no BbipaxemraM (1) h (5) npn r=10 3 Hcxojmoro 

pacrBopa h cocraanaeT 349.50 hji. 
25 B 3aflBJweMOM ycTpoiicTBe ycraHaanHBaioT h noiwepxaiBaioT TeMnepaTypy no 

cymecTBy paBHyio teMnepaType tohkh pocw win ycJioBHfl OKpyxaioiueft cpejud 



WO 95/04594 PCT/RU94/00179 

- 14 - 

Ha BpeMH npoBejieHHH sxcnepHMeirra (TCMnepaTypa oxpyacaiomeH cpejibi 
20±5°C h oTHOCHTCJibHaa BnaxHOCTb 70±10%). 

Uhkji H3McpcHHS 3axjiK>HaercH b cneayiomeM. CrepaceHb norpyacaior b 
hcxoahmh pacTBop, H3BJiexaKn\ npH 9tom Ha Topue CTCpXHH (|X)pMHpyeTC^ 
5 o&bCM hcxohhoix) pacrBopa b bhac Macro nojryc4>epbi, H BbwepxHBaioT b 

TCHeHHH 2+10 MHHyT B TaKOM COCTOHHHH, npH 3TOM C IIOMOIHbK) MHKpOCKOna 

MapKH MEC-10, cHaSxeHHoro oxynapoM co uixanoii (npn yBeJiHHeHHH 57.5 
KpaT; ueHa neneHHH uixajibi 14 mkm) no bwcotc nacTH nojiyc^wpw Bejiyr 
Ha6jnoAeHHe 3a H3Mchchhcm MHKpoo&bCMa hcxohhoix) pacTBopa Ha Topue 
10 cTcpaaw. HHCTyio KBapueByio KioBery (npoMbrryio otcthjuwtom) 3anojiraioT 

700 MXJ1 HHCTHJinHpOBaHHOH BOflbl, nOMeiliaiOT B CneKTpo4xrrOMCTp H CHHMaiOT 

cnexTp nornomeHiw (jihcthjuwt — jmcTiuuiflT), B3MepHK>T 3HaneHMe <|>oHa F, 
3aTCM b Hee norpyacaior crepxeHb ycrpoiicTBa, npH 3tom ao3a HcxonHoro 
pacrBopa co crepxra M cMHBaeTCfl M b xiOBery, noJiyneHHbiH pa36aBJieHHbiii 

15 pacTBop TiuareJibHo nepeMeuiHBaioT b xiobctc tohkoh ctckjihhhoh nanonxoii. 
KioBery bhobl noMeuiaioT b cnexTpocJxyroMeTp h 3anHCbroaioT cnexTp 
nonioiueHHfl pa36aBJieHHoro pacrBopa, a Taxace H3MepHioT BCJiHMHHy cnniana S 
b nHxe nonioiueHHa. Bcc pe3ynbTaTM H3MCpeHHH nanynaioT b bhjxc cnexrpoB h 
3anHCbiBator cpencTBaMH cneKTpo4x>TOMerpa Ha BCTpoeHHOM npHHTepe. 

20 TaxHM o6pa30M npoBOjWT 10 uhxjiob raMepeHHii. flaHHbie H3MepeHHH 
npejicTaBJieHbi b Ta&iHue 1. 

OueHxa ACHCTBHTCJibHoro 3HaneHHi! nepeHeceHHoro MHXpoo&bCMa- V 

npoH3BOflirrai no BbipaxeHHio: 
~ 1 n 

V = — ^ d V i (7), rae n — hhcjio h3mcpchhh; 

25 V % — 3HaneHHe ofh>eMa oTnenbHoro H3MepcHna H3 TafwiHUbi 1. 

OueHxa cpcaHeA KBaapaTHHecxofi norpeuiHocTH H3MepeHHH npoH3BOflHTca 
no 4>opMyjie: 
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TaK KEK HHCJIO H3MepeHHH OrpSHHMCHO, jyw onpejiejieHHa noJiyuiHpHH&i 

iiOBepHTejibHoro HHrepBana e p HcnoJib3yercfl 3axoH pacnpeuejiemifi 
CrbioiieHTa: 

5 e p -t p ^= (9), rae t p — Koa^HUHeHT pacnpejiejieHHJi 

CrbioiieHTa am HHcna H3McpcHHH n c flByxcropoHHeH jiOBcpHTeJibHofi 
BepoaTHocTbio p, (onpeaejraercfl no Ta6uiHue 5; M Ta6nHUbi no MaTCMaTHMecxoH 
CTaTMCTHKe", n, Miojuiep h up.; H3flaTenbCTBO "OnHaHcw m craTHCTHKa", 
1982r). 

10 Ta&iHua 1 





0>oh (F) 


CHnian,(S) 


O&beM, hji (V=(S-F)xK) 


1 


-0.00016 


0.003889 


1.414643 


2 


-0.00048 


0.005079 


1.941667 


3 


0 


0.005159 


1.802976 


4 


-0.00016 


0.006508 


2.33 


5 


-0.00048 


0.003968 


1.553333 


6 


-0.00032 


0.004524 


1.692024 


7 


0.000952 


0.005238 


1.497857 


8 


0.000952 


0.003889 


1.02631 


9 ; 


-0.00063 


0.00381 


1.553333 


10 


0 


0.0023571 


8.238214 



flaHHhie H3McpcHHH npHBejieHHbie b Ta6jiHue 1 aHanmHpyioTai, H3McpcHHc 
N10 OT6pacbiBaercH H3 paccMOTpeHHa. Pacncr norpewHocreH npoBOAHTCH no 
25 (JwpMynaM (7), (8) h (9). Jlpa n=9 h ^=2.306 noJiyneHo: K =1.646 hji; 
a =0.364 hji, e p =0.29 hji (npH npHrorroH p=0.95). 
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To eCTb, nj)H JlOBepHTeJIbHOH BepOHTHOCTH 0.95, nOipeiUHOCTb J103HpOBaHHfl 

cocrraBuna ±0.29 an hjih ±17.6% (flonycraMaa norpeuiHOCTb wx jio3HpoBaHHfl 
BonHbix pacTBOpoB ojmroHyKJieoTHaoB Ha MHKpOMaTpHuy cocraBJiaer ±20%). 
TeoperHHCCKH paccHHTaHHoe 3HaneHHe nepeHOCHMoro o&beMa (V«1.4 hji. npH 
5 R=110 mkm) MeHbuie ycTaHoaneHHoro 3KcnepHMCHTajibHo. 3to o&hflCHaerca 
TeM, hto KOHiieHrpauHH KpacHTejw b HcxoflHOM pacTBope Bbi6npanacb c yneroM 
HHXHcro npeaena HyBCTBHTen bHocrn cneKTpocjxrroMerpa. IlosTOMy hcxoahmh 

paCTBOp BblHyXJieHHO HMeJI Bfl3K0CTb 3HaHHTCJIbHO BbHIie TeOpeTHMeCKH 
B03MOXHOH H npH H3BJICHCHHH CTepXHfl H3 HeiU IlOKpblBan TOHKOH IUieHKOH 

10 nacTb norpyxacMoii 6okoboh nosepxHocTH crepaaw, Hero He npoHcxojurr b 
pa3peuieHHOM HHana30He BH3KocreH jm peajibHbix pacTBopoB 

OJIHIDHyKJieOTHJlOB. 

npoMbiuuieHHan npHMeHHMOCTb 

3aHBJweMbie cnoco6 h ycTpoftcTBO HaxojWT npHMeHeHHe juia jio3Hp0BaHHH h 
IS moccum MHKpoju>3 BojiHbix pacTBopoB, coaepacaiuHX 6H0JioniHecKHe 

KOMIlOHeHTbJ — 4 5 P arMeHTLI flHK, XpOMOCOMbl, KJieTKH H APm Kax B 

4)yHiiaMeHTanbHbix HCCJiejioBaHHHX Tax h b npracnanHbix ofuiacrax — 
MejxMiiHHe, cejibCKOM xo3hhctbc KpoMe Toro, 32WBJweMbiH cnoco6 H 
ycTpoftcTBO Moryr HafiTH npHMeHeHHe h b apyrax oSnacrax HayKH, tcxhhkh h 
20 HapoflHoro xcraHHCTBa, b cjiynaax Koraa B03HHKaer Heo6xojwMocn> 

npHFOTOBJieHHH 6oJlblUOrO KOJIHHeCTBa OAHHaKOBblX MHKpOO&bCMOB BOJlHbDC 

pacTBopoB BeuiecTB, nepeHeceHHfl hx k o&beKTy h BBejieHHH hx b flpyrae 
pacTBopbi hjih HaHeceHHH Ha nosepxHOCTb "TBepubix" (renn, crreiena, nopHCTHe) 
Ten. 
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O pMyjia H3o6pereinui 

1. Cn0C06 MHKpon03HpOBaHH« BOilHblX paCTBOpOB BemeCTB Ha HOCHTCJIb c 

HcnoJib30BaHHeM TpaHcnopTHpyiouiero aneMetfra ctcpxhcbhahoh ^opMbi, 
5 BKJiioHaioiuHH cMaHHBaHHC TOpueBOH noBCpXHOCTH TpaHcnopTHpyioiuero 
aneMeHra bojwmm pacTBopoM Beiuecrea, o6pa30BaHHe Ha stoh noBepxHOCTH 
3aaaHHOH nam 3Toro BemecTBa, nocneayiomee nepeMeiueHHe h 

COIIpHKOCHOBCHHC ee C nOBCpXHOCTbK) HOCHTCJW, OTJIHHaKMIHHCi! TeM, HTO 

TeMnepaTypy bojihoix) pacTBopa BemecTBa h TeMnepaTypy topuoboh 
10 noBepxHOCTH TpaHcnopTHpyiouiero aneMeHTa b npouecce o6pa30BaHHH A03bi h 
ee nepeMemeHHa nojmepxHBaioT no cymecxBy paBHofi TeMnepaType tohkh 
pocbi oKpyacaiomero Boaayxa. 

2. Cnoco6 no n.l, OTJiHMaiomHHca TeM, hto b KanecTBe boahoid pacTBopa 
BeuiecTBa 6epyr boot mm pacrBop QJiHPOHyKJieoTHJia. 

IS 3. YCTpOHCTBO JUIX MHKpOfl03HpOBaH Hfl BOAHblX paCTBOpOB BCIIieCTB, 

cojiepacaiuee ocHOBaHHe (1) b 4>opMe iuiacrHHbi, Ha oahoh cropoHe KOTopoA 
3axpenjieHo ouhhmh KOHuaMH mhoxcctbo crepxHefi (2), TopuoBbie 

nOBepXHOCTH (3) CBo6oflHbIX KOHUOB KOTOpbDC HaXOflflTCfl B OAHOH IU10CKOCTH, 

oTJiiraaioiUHecfl TeM, hto ycrrpoHCTBo cHa6xeno cpeacrBOM nojmepxaHHfl 
20 TeMnepaTypbi TopuoBbix noBepxHocreii (3) cbo6ohhmx kohuob crepxHeH (2) no 
cymecrBy paBHofl TeMnepaType tohkh pocw oxpyacaiomero B03nyxa. 

4. ycrpoifCTBO no n. 3, orjiHHaiomeecji TeM, hto b KanecrBe cpejicTBa 
nounepxaHHH TeMneparypbi Hcnojib30BaHa Garapen (4) aneMetrroB IleJibTbe, 
BbmojuieHHafl b <|)opMe ruiacTHHbi no pa3MepaM ocHOBaHRH (1), 

25 KOHTaxrapyioiuaa c ocHOBaHHeM (1) co cropoHbi, npoTHBonoJioxHofi 
ocnauieHHOH crepxHHMH (2), npn 3tom ocHOBaHHe (1) h crepacHH (2) 
BbmoJiHeHbi H3 TeruionpoBOflHoro MarepHana. 

5, YcTpoHCTBo no n.4, oTJinnaioiiieeca TeM, hto iuiacrHHa h ocHOBaHHe (1) 
BbmoJiHeHbi H3 MeTaiuia. 
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6. YcTpoHCTBO no jiK>6oMy H3 n.n. 3+5 9 OTJiHHaioiiieecH TeM, hto kohuw 
cTepaoieH (2) co cropoHW iuiacTHHw CHa6accHbi TenJioH30JiHpyioiUMM 

IlOKpblTHeM (9). 

7. ycrpoHCTBO no n. 6, OTJiMHaromeeea tcm, hto Ha TopnoBwe noBcpxHocTM 
5 (3) CTcpxHCH (2) HaneceHo rewpo4>HflbHoe, a Ha hx 6oKOBbie noBcpxHocTM — 

nwpo4>o6Hoe no oTHomeHHio k BOjmoMy pacTBopy noKpwrHe (10, 11 

COOTBCTCTBCHHO). 

8. ycTpoficTBO no n. 6, orJiHMaiouieeca tcm, hto rmomaat TopuoBofi 
noBcpxHocTM (3) Kaamoro CTepaw (2) Bbi6pana c yncTOM BMnonHeHra 

10 cooTHOineHra: V«l/3*/? 3 - O^hji), rae V — xenaeMMH ofoeM jk)3m, R (mkm) 
— pazwyc TopueBoii noBepxHocra (3) crepxra (2). 

9. ycrrpoHCTBo no n. 7, oniHHaioiueeaj TeM, hto Ha Topuw crepxHeH (2) 
HaHeceHo noxpUTHe (10) H3 creiuia. 

10. ycrpoHCTBO no n. 9 t oniHHaiomceca tcm, hto Ha 6okob>io noBepxHocrb 
15 CTcpxHefi (2) HaHeceHo noxpHrae (11) H3 (JrropoimacTa. 

11. ycTpoficTBO no n. 9, OTJinnaiomeeca tcm, hto 6oxoBaa noBepxHocrb 
CTcpxHeH (2) noKpMTa crreKJioM h 3aTeM o6pa6oTaHa Repel Silane. 
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